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Device and method for a high pressure press 
TECHNICAL AREA 

The present invention relates to a device and method used in 
conjunction with high pressure presses in the areas of 
isostatic pressing and che high pressure treatment of 
substances. The present invention relates to a type of wear 
liner for use in high pressure presses and a method for fitting 
and replacing the wear liner. 

BACKGROUND ART 

For some time now high pressure treatment has been used as a 
method for inactivating micro-organisms and certain enzymes in 
foodstuffs and other provisions. A decisive factor for 
obtaining a good result from a high pressure treatment is that 
the pressure is sufficiently high. During treatment of 
provisions, the pressure is usually set at a pressure between 
1,000 - 15,000 bar. Inside these presses that high working 
pressure is generated inside the innermost cylinder, the 
pressure chamber, also described as an inner liner. At such 
high pressures, the inner liner is subjected to very great 
fatigue stress. Liner failure unavoidably arises after some 
time in operation and so the inner liner ie usually designed 
and made as a wear liner which is replaceable. To avoid liner 
failure, the wear liner is regularly replaced well in advance 
of the estimated service life. Such liners are expensive and 
consequently economically disadvantageous. Further, each wear 
liner replacement constitutes a time consuming and costly 
process, PCT/SE95/000153 describes a particular type of wear 
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liner which is installed in a high pressure press of rhe pre- 
stressed wire-wound type. 

Wear liners have to be replaced due to wear or fracture. The 
5 replacement opera-cion includes a removal stage in which the 
wear liner is removed and an insertion stage in which a new 
wear liner is put in place. To remove a worn wear liner with, 
for example, a wire-wound press of the type described in 
PCT/SE95/000153 the piston part of the inner pressure 

^^10 intensifier of the press is arranged with specially adapted 
tools so that pressure can be brought to bear on the liner 
holder and the wear liner. Pressure from the inner pressure 
intensifier is applied to the liner holder and the wear liner 
and they are driven out of the cylindrical pressure chamber 
15 together under pressure, A new wear liner is placed in position 
inside a liner holder and driven into place inside the 
cylindrical pressure chamber of the press by the internal 
pressure intensifier which is combined with special tools. In 
the wire-wound press described in PCT/SE95/ 000153 both the 
20 interior of the cylindrical pressure chamber and the exterior 
of the liner holder are slightly conical in their cylindrical 
shape, shown schematically as prior art in Figure 1, The 
interior of the liner holder is cylindrical in shape. The wear 
liner is placed in the liner holder as a shrink fit. When the 
25 liner holder with the wear liner placed inside it is driven 

into the cylindrical pressure chamber of the press they become 

: compressed and thereby pre-stressed in the radial direction in 
order to withstand high pressures under use. 

3 0 As stated above, liner failure can arise after some time in 
operation- A feature of the wear liner described in 
PCT/SE95/000153 is that it is a very thin walled cylinder. This 
is designed such that in the event of a liner fracture, the 
additional force that might overload the press frame, which 
35 force is proportional to the cross section of the wear liner. 
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is small. This means that the additional force due to the 
fracture can be safely confined within the press avoiding 
expensive or dangerous damage co the press or its surroundings. 

5 A further feature of the wear liner described in 

PCT/SE95/OO0153 is that it has a means on the outside of the 
wear liner, for example a spiral groove cut along the whole 
length of the outside surface of the wear liner. Thus if a wear 
liner should crack or split in service, then pressurised medium 
^1 0 from the high pressure chamber leaks out of the wear liner. The 
^ pressurised medium that has leaked is conducted to the outside 
of the press via a groove or other means in the outer envelope 
surface of the wear liner. This indicates that a crack or 
split in the wear liner has occurred and that appropriate 
15 action must be taken and the wear liner replaced. 

A disadvantage with the wear liner described in PCT/SE95 /000153 
is that it has to be mounted inside a wear liner holder, a 
cylinder with a conical exterior, which is expensive to 
manufacture. Its use is limited to presses with an internal 
pressure intensifier or a piston similarly capable of driving 
the wear liner in and out of the press. It is a lengthy and 
difficult process to remove the wear liner, as the wear liner 
and the liner holder have to be driven out of the press by the 
internal pressure intensifier combined together with special 
tools. The wear liner with the liner holder is also lengthy and 
: difficult to install, as it has to be carefully driven into the 

': press using the internal pressure intensifier together with 

; :•: special tools in order to position the conical liner holder, 

: 30 with the wear liner inside it. inside the cylindrical pressure 
chamber in a pre-stressed condition. 


20 


25 


35 


In addition to the wire-wound pre-stressed press of the type 
described in PCT/SE95/ 000153 there are alternate designs for 
high pressure presses. High pressure presses may or may not 


09/06/98 14:25 ftBB la^TENT 46 21 1811*36 ^ 086660286 NR. 728 D05 

1998 -06- 0 9 

Huvudfdxen Konon 4 

have cylindrical pressure chambers chat are pre-scressed. For 
example a sufficiently thick steel cylinder may be used as the 
cylindrical pressure chamber of a high pressure press without 
pre- stressing. However, this type of press requires frequent 
5 safety inspections for signs of damage when operated at higher 
pressures. Damage to such thick, heavy cylindrical pressure 
chambers entail expensive repairs or replacements. 

DESCRIPTION OF THE INVENTION 

The object of the invention is to provide a method of removing 
a wear liner from a high pressure press. It is a further object 
of the invention to provide a wear liner for a high pressure 
press that is easy to replace and is less expensive to 
15 manufacture. It is a still further object of the invention to 
manufacture a high pressure press that comprises a wear liner 
that may be easily removed. 

These and other objects are achieved according to the invention 
20 by a replaceable wear liner with a slightly undersize outside 
diameter when compared to the inside diameter of a cylindrical 
pressure chamber. It is inserted into the cylindrical pressure 
' chamber of a press without driving it in under the application 
of pressure. Once in position inside the cylindrical pressure 
25 chamber, it is fixed in place by expanding it radially under 
excess pressure. The wear liner is shaped as a thin walled 
circular cylinder which may be easily removed using a method 
described in the claims and below. 

. 30 The wear liner is inserted into the cylindrical pressure 
chamber of the press. Once placed inside the cylindrical 
pressure chamber of a press the wear liner is fixed in place by 
the application of radial pressure to the inside of the wear 
liner. This is carried out by closing the press and applying a 
■ 35 pre-caleulated excess radial pressure to the wear liner inside 
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the press. This plastically deforms the wear liner leaving it 
with a residual compressive stress that acts as a radial pre- 
stress to withstand the high pressures generated in use. 

TO remove the wear liner according to the present invention the 
press is opened eo that the wear liner may be accessed. A 
milling cutter or other tool is introduced inside the wear 
liner and used to make a series of longitudinal cuts inside the 
wear liner. The cuts are made to a pre-determined depth, 
running the whole length of the wear liner, deep in the wear 
liner material but without penetrating through the wear liner 
material and damaging the liner holder or innermost cylinder. 
The specially adapted milling cutter makes a cut which is 
approximately square in cross section. Although the cuts are 
preferably square in cross section it is within the scope of 
the invention to make cuts of a different cross-section. 

sufficient material is removed from the wear liner by the 
approximately square cuts that the remaining thin layer of wear 
liner material at the bottom of the cut is sufficiently wide 
that it acts as a kind of hinge. The thin layer or hinge 
buckles under the radial pre-stress compressive force remaining 
in the wear liner allowing the walls of the wear liner to 
collapse together. 

When the cuts have been completed and the wear liner has 
collapsed inwards into the cuts it can then be removed easily 
from the liner holder or cylindrical pressure chamber without 
the use of pressure. After the old wear liner has been 
dismantled and removed a new wear liner can be put in place 
quickly and easily. 

An economical high pressure press can comprise of a wear liner 
according to the invention. The press can have a relatively 
simple design as shown schematically in Figure 3 . The 
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cylindrical pressure chamber 3 may be manufactured as a 
cylinder from a single piece of solid steel. The cylindrical 
pressure chamber may alternatively be specially treated using, 
for exan^le, an autofrettage process to provide a harder, 
stronger and radially pre-stressed region in the inner part of 
the cylinder. In such a one-piece cylinder design the wear 
liner may fit directly inside the cylindrical pressure chamber 
without any intermediate cylinder or wear liner holder. 

A high pressure press comprising a replaceable wear liner 
according to the invention may be used for the treatment of 
substances, as in PCT/SE95/000153 . Such a press may also be 
used for the isostatic pressing of powder pre-forms, to compact 
objects produced from powder or sintered forms. Such a press 
15 may also advantageously be used for consolidation of castings. 
Many castings contain internal cracks or other flaws following 
the casting process. Isostatic pressure treatment in such a 
press may be used to close up internal flaws thus consolidating 
the material of castings. 

20 

The advantages of this invention are many. The complete 
operation of changing the wear liner takes very little time and 
so may be planned with the minimum disruption to production 
requirements. The invention can be inserted, removed, and 
25 replaced in high pressure presses without the application of 

pressure to drive it in or out. The invention does not require 
an internal pressure intensifier or other piston with or 
without special tools to drive it in or drive it out of the 
press. This is simpler, quicker and removes the risk of 
: 3 0 accidental damage due to the inaccurate or wrong application of 
pressure by mistake. 


The invention is less expensive to manufacture in the 
embodiment of a regular circular cylindrical form, compared 
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the cost of making pressure cylinders with conical bores and 
wear liner holders with conical outer diameters. 

The invention can be incorporated in other types of high 
5 pressure presses, in addition to the type of press described in 
PCT/SE95/000153 . The present invention may be used in high 
pressure presses designed with or without pre-stressed 
cylindrical pressure chambers, presses with or without an 
internal pressure iatensifier, and presses with wire-wound 
^LO cylindrical pressure chambers or presses with solid cylindrical 
pressure chambers. Because the present invention is so widely 
applicable it is expected to be manufactured in relatively 
greater numbers with the in^licit cost reduction that that 
involves . 


15 


20 


25 


30 


The present invention enables high pressure presses to be 
operated at a higher pressure within their respective design 
pressure. The use of a wear liner with the features disclosed 
in PCT/SE95/0001S3 means that close safety inspections of a 
pressure cylinder are not required so frequently since the wear 
liner is both easily changed and also indicates when damage or 
wear has taken place, as also described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in more detail in 
connection with the enclosed drawings. 

Figure 1 shows the prior art schematically with a wear liner 
and a wear liner holder of a high pressure press. 

Figure 2 shows schematically a wear liner according to the 
invention being inserted into the cylindrical pressure chamber 
of a high pressure press. 


35 
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Figure 3 shows a wear liner according to che invention being 
expanded and radially pre-atressed inside the cylindrical 
pressure chamber of a high pressure press. 

5 Figure 4 shows a wear liner according to the invention in 

position in the cylindrical pressure chamber of a high pressure 
press . 

Figure S shows cuts being made inside a wear liner according to 
^ 10 the present invention prior to removing it from a high pressure 
" press . 

Figure 6 shows a dismantled wear liner according to the present 
invention being removed from a high pressure press . 


15 


DESCRIPTION OF EMBODIMENTS 


A replaceable wear liner according to the present invention is 
shaped as thin-walled circular cylinder, although other 

2 0 cylindrical shapes are within the scope of the invention. The 

outside diameter of a wear liner according to the present 
invention is slightly undersize compared to the inside diameter 
of the a cylindrical pressure chamber or liner holder of a high 
pressure press. 

25 

The wear liner 1 shown in Figure 2 is inserted in the 
cylindrical pressure chamber 2. Once placed inside the 
cylindrical pressure chamber 2 the wear liner is fixed in place 
by the application of an excess radial pressure. This is 

3 0 carried out by closing the press and applying a pre-calculated 

excess pressure to the wear liner inside the press, as shown 
schematically by letter "P" in Figure 3. This plastically 
deforms the wear liner leaving it with a residual compressive 
stress that acts as a radial pre^stress against the high 
35 pressures generated in use inside the press- 
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The wear liner 1 is put in place inside the cylindrical 
pressure chamber 2 inside the press. Two end caps 5, 6 are 
placed in position at either end of the wear liner. The end 
caps 5, 6 are each equipped with a temporary sealing means in 
5 the form of temporary undersize end cap seals 7, 8 which fit 

inside the ends of the wear liner 1. The inside diameter of the 
wear liner is undersize when first fitted, which means that the 
end cap seals 7, 8 have to be of a slightly smaller diameter 
Chan seals for normal service. When the end caps 5, 6 have been 
^^10 positioned, pressure may be applied inside the wear liner, by 
means of fluid under pressure supplied by an external pressure 
source delivered by means such as a pipe (not shown) arranged 
to pass through an end cap 5, 6. 

15 Under sufficient excess pressure, above the yield point of the 
material, the wear liner is deformed and permanently expanded 
to a pre-calculated degree. The pressure is released. The end 
caps 5, S are removed. The end parts of the wear liner that 
were adjacent to the end caps and which were not under pressure 

20 may have a smaller inside diameter than the main part of the 
wear liner which was exposed to pressure. When necessary, the 
inner surface of the undeformed regions of the wear liner 
adjacent to the end caps may be machined to increase the inside 
diameter so that it is the ssone as the rest of the wear liner . 

25 The machining can be done before or after the expansion of the 
wear liner. 

A wear liner according to the invention may be removed, either 
because of a crack or a fracture failure or as part of a 
. ,30 planned maintenance operation, as follows. 


One or both end caps 5. 6 with seals 7, 8 of the high pressure 
press are removed, depending on the type of press. A milling 
cutter 9 or other type of cutting, milling or grinding tool is 
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arranged to be lowered into che wear liner 1 as shown in Figure 
5. 

The milling cutter 9 is operated so as to malce a series of 
5 longitudinal cuts 10 running the whole length of the liner. 
Usually four cuts distributed approximately evenly around the 
circumference provide sufficient effect. Fewer or more cuts may 
be used depending on the diameter of the wear liner. The cuts 
are made to a pre-determined depth, as deep as possible in the 
^^10 wear liner material, leaving a thickness of between 1-10% and 
preferably between 1-5% of the diameter of the wear liner 
diameter in place . 

After the cuts have been made and the specially adapted milling 
15 cutter removed the collapsed wear liner 11 can then be removed 
quite easily from the cylindrical pressure chamber 2 and lifted 
clear with a standard lifting apparatus as shown in Figure 6. 
After the old wear liner has been dismantled and removed a new 
wear liner can be quickly and easily put in place as described 
2 0 above . 


14:25 
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1. A menhod to reinove a wear liner (1) from a high pressure 
press comprising a cylindrical pressure chamber (2) , in which 
the wear liner (1) is arranged in the cylindrical pressure 
chamber (2) in a state of a residual radial compressive stress, 
characterised by the steps that said wear liner (1) is removed 
from said cylindrical pressure chamber (2) by making one or 
more cuts in the inner surface of said wear liner (1) with the 
intention of causing said wear liner (1) to collapse under the 
residual compressive stress, after which said wear liner (1) is 
removed . 

1. A method according to claim 1, characterised in that said 
wear liner (1) is removed from said cylindrical pressure 
chamber (2) of said high pressure press by making one or more 
cuts (10) in the inner surface of said wear liner (1) which 
cuts (10) are approximately scjuare in cross section. 

3. A method according to claims 1 and 2, characterised in that 
said state of residual compressive stress is accomplished by 
the steps of 

-said wear liner (1) is inserted into said cylindrical pressure 
chamber (2) of the high pressure press 

-said wear liner (1) is pre-stressed by the application of an 
excess pressure above the yield point sufficient to increase 
the diameter of said wear liner and produce a residual radial 
compressive stress . 

4. A method according to any of the claims 1 to 3 to provide a 
high pressure press for the treatment of substances. 

5. A method according to any of the claims 1 to 3 to provide a 
high pressure press for the isostatic pressing of powder pre- 
form products- 
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6. A method according to any of the claims 1 to provide a high 
pressure press for the isostatic pressing of castings. 

5 7, A method to manufacture a high pressure press comprising a 
cylindrical pressure chamber (2) and a replaceable wear liner 
(1), characterised by the steps of 

-inserting said wear liner (1) into said cylindrical pressure 
chamber ( 2 ) 

-fixing said wear liner (1) in place with expansion by inner 
pressure above the yield point, such that said wear liner (1) 
is thereby arranged in a state of residual compressive stress 
by the increase in diameter of said wear liner (1) . 


15 8. A high pressure press comprising a cylindrical pressure 

chamber (2) and a replaceable wear liner (1) arranged inside 
the interior surface of the cylindrical pressure chamber (2), 
characterised in that said wear liner (1) is arranged inside 
said cylindrical pressure chamber (2) in a state of residual 

20 compressive stress. 

I 9. A high pressure press according to claim 8 for the treatment 
of substances. 

25 10, A high pressure press according to claim 8 for the 
isostatic pressing of powder pre-form products . 


11, A high pressure press according to claim 8 for the 
isostatic pressing of castings. 
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A method to remove a wear liner (1) from a high pressure press 
comprising a cylindrical pressure chamber (2), where the wear 
liner (1) is arranged in a state of residual compressive 
stress, characterised in that the wear liner (1) is removed by 
making one or more cuts in the inner surface of the wear liner 
(1) , The wear liner is first inserted into the cylindrical 
pressure chamber (2) of the press and the pre-stressed by the 
application of an excess pressure above the yield point. The 
excess pressure is sufficient to increase the diameter of the 
wear liner and produce a residual radial compressive stress 
that holds the wear liner in place. When the wear liner is 
removed from the press it is dismantled. 

(Figure 5) 
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